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GENERATION OF GOLAY-BASED 
SYSTEMATIC BLOCK CODE SUPPORTING 

VARIOUS SIZES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Pursuant to 35 U.S.C. §120, this application claims the 
bene?t of US. Provisional Application Ser. No. 61/039,087 
?led on Mar. 24, 2008, the contents of Which is hereby incor 
porated by reference herein in its entirety. Pursuant to 35 
U.S.C. § 119(a), this application claims the bene?t of earlier 
?ling date and right of priority to Korean Application No. 
10-2007-0138845, ?led on Dec. 27, 2007, the contents of 
Which is incorporated by reference herein in its entirety. 

FIELD OF THE INVENTION 

The present invention relates to a data coding, and more 
particularly to a method for effectively generating codes hav 
ing various code lengths and dimensions using a Golay code, 
and a method and apparatus for coding data into codes having 
strong resistance to any errors. 

DESCRIPTION OF THE RELATED ART 

A communication system according to a general encoding 
method does not transmit original data to be transmitted, 
encodes the original data, and transmits the encoded original 
data. This encoding method can be generally classi?ed into 
tWo encoding methods, i.e., a Trellis coding method and a 
block coding method. For example, the Trellis coding method 
may be a convolution coding method or a turbo-coding 
method, and the block coding method may be a LoW Density 
Parity Bit Coding (LDPC) method. Individual coding meth 
ods can be used according to necessary characteristics. 
Due to characteristics of a mobile communication system, 

control information needs to be de?ned as a short-length bit 
stream, such that a small amount of communication resources 
can be used. In more detail, a channel quality indicator (CQI) 
for use in a 3rd Generation Partnership Project (3GPP) Long 
Term Evolution (LTE) system canbe considered. If the CQI is 
transferred to an uplink, this CQI can also be transmitted over 
a physical uplink control channel (PUCCH). HoWever, due to 
LTE characteristics, resources capable of being used as the 
PUCCH must be a very small amount of resources. Also, 
Wrong control information has a decisive in?uence upon the 
system, such that it is preferable that a very superior error 
correction capability be assigned to a process for transmitting 
channel information over the PUCCH. Due to the above 
mentioned characteristics, a preferred coding method for the 
CQI transferred to the PUCCH must code data into a short 
length code having strong error correction protection charac 
teristics. 

The encoding method for alloWing the 3GPP LTE system 
to transmit the CQI over the PUCCH Will hereinafter be 
described in detail. A maximum of bits capable of being 
transmitted over the PUCCH should be around 20, and the 
number of CQI bits used as information to be transmitted 
should be around 10. HoWever, the above-mentioned number 
of bits may be changed according to various situations, such 
that the number of information bits may be greater or less than 
10 bits and the number of coded bits may be greater or less 
than 20 bits. In other Words, the above-mentioned encoding 
method must be basically based on a structure of (20, 10), and 
at the same time must support various combinations of (20 
m, 10+n). In this case, “m” or “n” may have a variety of 
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2 
positive or negative integers. For example, “m” may have any 
one of integers betWeen “0” and “4”, and “n” may have any 
one of integers betWeen “—5” and “2”. 

HoWever, provided that the conventional coding method is 
mechanically used, the length of a code may be excessively 
long or the error correction capability may be deteriorated, 
and it has dif?culty in effectively supporting the above-men 
tioned various combinations. 

SUMMARY OF THE INVENTION 

In one aspect of the present invention, a method of coding 
information for transmission in a mobile communication sys 
tem is provided. The method includes storing a single matrix 
including a ?rst identity matrix having r roWs and c columns 
and a ?rst parity matrix having s roWs and t columns, deter 
mining a generating matrix according to the single matrix and 
a code (n, k), the generating matrix including a second iden 
tity matrix having equal to or less than r roWs and equal to or 
less than c columns and a second parity matrix having equal 
to or less than s roWs and equal to or less than t columns, 
encoding information bits into codeWord for transmission 
using the generating matrix, Wherein a number of coded bits 
per codeWord is n and a number of information bits coded to 
generate each codeWord is k and transmitting the codeWord, 
Wherein the second identity matrix is a subset of the ?rst 
identity matrix, the second parity matrix is a sub set of the ?rst 
parity matrix and the second identity matrix and the second 
parity matrix are based on n and k. 

It is contemplated that 12§n§24, k:12, 1:12, c:12, s:12, 
and t:12. It is further contemplated that n§24, n—12§k§ 12, 
1:12, c:12, F12, and t:12. 

It is contemplated that n:20, 1§k§14, r:14, c:14, s:19, 
and t:14. It is further contemplated that the Whole or part of 
single matrix is determined according to a systematic 
extended Golay code. 

It is contemplated that the second parity matrix smaller 
than the ?rst parity matrix is determined by puncturing at least 
a roW or a column of the ?rst parity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

It is contemplated that the second identity matrix smaller 
than the ?rst identity matrix is determined by puncturing at 
least a roW or a column of the ?rst identity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

In another aspect of the present invention, a method of 
coding information for transmission in a mobile communica 
tion system is provided. The method includes storing a single 
matrix having 24 roWs and 12 columns and including a ?rst 
identity matrix and a ?rst parity matrix, determining a gener 
ating matrix according to the single matrix and a code (n, k), 
the generating matrix having equal to or less than 24 roWs and 
equal to or less than 12 columns and including a second 
identity matrix and a second parity matrix, encoding infor 
mation bits into code Words for transmission using the gen 
erating matrix, Wherein a number of coded bits per codeWord 
is n and a number of information bits coded to generate each 
codeWord is k and transmitting the code Words, Wherein the 
second identity matrix is a subset of the ?rst identity matrix, 
the second parity matrix is a subset of the ?rst parity matrix 
and the second identity matrix and the second parity matrix 
are based on n and k. 

It is contemplated that the single matrix is determined 
according to a systematic extended Golay code. It is further 
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contemplated that the single matrix based on the systematic 
extended Golay code includes a speci?c ?rst identity matrix 
and a speci?c ?rst parity matrix. 

It is contemplated that second parity matrix smaller than 
the ?rst parity matrix is determined by puncturing at least a 
roW or a column of the ?rst parity matrix. It is further con 
templated that a speci?c roW or column that is punctured is 
determined betWeen a transmitting entity and a receiving 
entity. 

It is further contemplated that the second identity matrix 
smaller than the ?rst identity matrix is determined by punc 
turing at least a roW or a column of the ?rst identity matrix. It 
is further contemplated that a speci?c roW or column that is 
punctured is determined betWeen a transmitting entity and a 
receiving entity. 

In another aspect of the present invention, a method of 
coding information for transmission in a mobile communica 
tion system is provided. The method includes storing a single 
matrix including a ?rst identity matrix having 14 roWs and 14 
columns and a ?rst parity matrix having 19 roWs and 14 
columns, determining a generating matrix according to the 
single matrix and a code (n, k), the generating matrix includ 
ing a second identity matrix having equal to or less than 14 
roWs and equal to or less than 14 columns and a second parity 
matrix having equal to or less than 19 roWs and equal to or less 
than 14 columns, encoding information bits into code Words 
for transmission using the generating matrix, Wherein a num 
ber of coded bits per codeWord is n and a number of informa 
tion bits coded to generate each codeWord is k and transmit 
ting the code Words, Wherein the second identity matrix is a 
subset of the ?rst identity matrix, the second parity matrix is 
a subset of the ?rst parity matrix and the second identity 
matrix and the second parity matrix are based on n and k. 

It is contemplated that the second parity matrix smaller 
than the ?rst parity matrix is determined by puncturing at least 
a roW or a column of the ?rst parity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

It is contemplated that the second identity matrix smaller 
than the ?rst identity matrix is determined by puncturing at 
least a roW or a column of the ?rst identity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

It is contemplated that the part of single matrix is deter 
mined according to a systematic extended Golay code. It is 
further contemplated that the single matrix includes a speci?c 
?rst identity matrix and a speci?c ?rst parity matrix. 

In another aspect of the present invention, a method of 
receiving coded information in a mobile communication sys 
tem is provided. The method includes storing a single matrix 
including a ?rst identity matrix having r roWs and c columns 
and a ?rst parity matrix having s roWs andt columns, receiv 
ing code Words including information encoded using a gen 
erating matrix, determining the generating matrix according 
to the single matrix and a code (n, k), the generating matrix 
including a second identity matrix having equal to or less than 
r roWs and equal to or less than c columns and a second parity 
matrix having equal to or less than s roWs and equal to or less 
thant columns and decoding the received code Words into the 
information using the generating matrix, Wherein a number of 
coded bits per codeWord is n and a number of information bits 
coded to generate each codeWord is k, Wherein the second 
identity matrix is a subset of the ?rst identity matrix, the 
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4 
second parity matrix is a subset of the ?rst parity matrix and 
the second identity matrix and the second parity matrix are 
based on n and k. 

It is contemplated that l2§n§24, k:l2, 1:12, c:l2, s:l2, 
and t:l2. It is further contemplated that n§24, n— 1 22k; 1 2, 
1:12, c:l2, s:l2, and t:l2. 

It is contemplated that n:20, lékél4, r:l4, c:l4, s:l 9, 
and t:l4. It is further contemplated that the Whole or part of 
the single matrix is determined according to a systematic 
extended Golay code. 

It is contemplated that the second parity matrix smaller 
than the ?rst parity matrix is determined by puncturing at least 
a roW or a column of the ?rst parity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

It is contemplated that the second identity matrix smaller 
than the ?rst identity matrix is determined by puncturing at 
least a roW or a column of the ?rst identity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

In another aspect of the present invention, a method of 
receiving coded information in a mobile communication sys 
tem is provided. The method includes storing a single matrix 
having 24 roWs and 12 columns and including a ?rst identity 
matrix and a ?rst parity matrix, receiving code Words includ 
ing information encoded using a generating matrix, determin 
ing the generating matrix according to the single matrix and a 
code (n, k), the generating matrix having equal to or less than 
24 roWs and equal to or less than 12 columns and including a 
second identity matrix and a second parity matrix and decod 
ing the received code Words into the information using the 
generating matrix, Wherein a number of coded bits per code 
Word is n and a number of information bits coded to generate 
each codeWord is k, Wherein the second identity matrix is a 
subset of the ?rst identity matrix, the second parity matrix is 
a subset of the ?rst parity matrix and the second identity 
matrix and the second parity matrix are based on n and k. 

It is contemplated that the single matrix is determined 
according to a systematic extended Golay code. It is further 
contemplated that the single matrix based on the systematic 
extended Golay code includes a speci?c ?rst identity matrix 
and a speci?c ?rst parity matrix. 

It is contemplated that the second parity matrix smaller 
than the ?rst parity matrix is determined by puncturing at least 
a roW or a column of the ?rst parity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

It is contemplated that the second identity matrix smaller 
than the ?rst identity matrix is determined by puncturing at 
least a roW or a column of the ?rst identity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

In another aspect of the present invention, a method of 
receiving coding information in a mobile communication 
system is provided. The method includes storing a single 
matrix including a ?rst identity matrix having 14 roWs and 14 
columns and a ?rst parity matrix having 19 roWs and 14 
columns, receiving code Words including information 
encoded using a generating matrix, determining the generat 
ing matrix according to the single matrix and a code (n, k), the 
generating matrix including a second identity matrix having 
equal to or less than 14 roWs and equal to or less than 14 
columns and a second parity matrix having equal to or less 
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than 19 roWs and equal to or less than 14 columns, decoding 
the received code Words into the information using the gen 
erating matrix, Wherein a number of coded bits per codeWord 
is n and a number of information bits coded to generate each 
codeWord is k, Wherein the second identity matrix is a subset 
of the ?rst identity matrix, the second parity matrix is a subset 
of the ?rst parity matrix and the second identity matrix and the 
second parity matrix are based on n and k. 

It is contemplated that the part of the single matrix is 
determined according to a systematic extended Golay code. It 
is further contemplated that the single matrix includes a spe 
ci?c ?rst identity matrix and a speci?c ?rst parity matrix. 

It is contemplated that the second parity matrix smaller 
than the ?rst parity matrix is determined by puncturing at least 
a roW or a column of the ?rst parity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

It is contemplated that the second identity matrix smaller 
than the ?rst identity matrix is determined by puncturing at 
least a roW or a column of the ?rst identity matrix. It is further 
contemplated that a speci?c roW or column that is punctured 
is determined betWeen a transmitting entity and a receiving 
entity. 

Additional features and advantages of the invention Will be 
set forth in the description Which folloWs, and in part Will be 
apparent from the description, or may be learned by practice 
of the invention. It is to be understood that both the foregoing 
general description and the folloWing detailed description of 
the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

These and other embodiments Will also become readily 
apparent to those skilled in the art from the folloWing detailed 
description of the embodiments having reference to the 
attached ?gures, the invention not being limited to any par 
ticular embodiments disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the invention. Features, 
elements, and aspects of the invention that are referenced by 
the same numerals in different ?gures represent the same, 
equivalent, or similar features, elements, or aspects in accor 
dance With one or more embodiments. 

FIG. 1 is a block diagram shoWing a con?guration of an 
encoder for encoding information bits according to one 
embodiment of the present invention the present invention. 

FIG. 2 is a block diagram shoWing a con?guration of an 
encoder for encoding information bits according to another 
embodiment of the present invention the present invention. 

FIG. 3 is a block diagram shoWing a con?guration of an 
encoder for encoding information bits according to another 
embodiment of the present invention the present invention. 

FIG. 4 is a block diagram shoWing a con?guration of an 
encoder for encoding information bits according to another 
embodiment of the present invention the present invention. 

FIG. 5 is a block diagram shoWing a con?guration of an 
encoder for encoding k information bits according to another 
embodiment of the present invention the present invention. 
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6 
FIG. 6 is a block diagram shoWing a con?guration of an 

encoder for encoding k information bits in a codeWord having 
n bits according to one embodiment of the present invention 
the present invention. 

FIG. 7 is a block diagram of an encoder for performing the 
method of the present invention. 

FIG. 8 is a block diagram of another encoder for perform 
ing the method of the present invention. 

FIG. 9 is a How chart of a method of coding information for 
transmission in a mobile communication system according to 
one embodiment of the present invention. 

FIG. 10 is a ?owchart of a method of receiving coded 
information in a mobile communication system according to 
one embodiment of the present invention. 

FIG. 11 is a conceptual diagram illustrating a method for 
generating block codes according to another embodiment of 
the present invention. 

FIG. 12 illustrates block codes generated by the method of 
FIG. 11. 

FIG. 13 is a conceptual diagram illustrating another 
method for generating block codes according to another 
embodiment of the present invention. 

FIG. 14 is a conceptual diagram illustrating another 
method for generating block codes according to another 
embodiment of the present invention. 

FIG. 15 illustrates the (19, 10) block code generated by the 
method of FIG. 14. 

FIG. 16 illustrates the (18, 10) block code generated by the 
method of FIG. 14. 

FIG. 17 illustrates the (17, 10) block code generated by the 
method of FIG. 14. 

FIG. 18 illustrates the (16, 10) block code generated by the 
method of FIG. 14. 

FIG. 19 is a graph illustrating the comparison of perfor 
mances among block codes generated by the method of FIG. 
11. 

FIG. 20 is a graph illustrating the comparison of perfor 
mances among block codes generated by the method of FIG. 
14. 

FIG. 21 is a graph illustrating the comparison of perfor 
mances among block codes generated by the method of FIGS. 
11 and 14. 

FIG. 22 is a block diagram illustrating a communication 
system including a data coding apparatus according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention relates to an apparatus and method 
for generating variable siZe Golay based systematic block 
codes. Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which are 
illustrated in the accompanying draWings. 
As indicated herein, an (n, k) code represents a code having 

a coding bit number of n and an information bit number of k. 
Unless otherWise stated, for convenience of description, a 

generating matrix is represented by a basis sequence table. 
The coding method for encoding information bits using the 
generating matrix as described herein is related to methods 
used With respect to a transport format combination identi?er 
(TFCI) code of the 3GPP release 99. More speci?cally, the 
method of the present invention includes sequentially allo 
cating information bits from a left basis sequence, multiply 
ing the basis sequence With the information bits, and adding 
(exclusive OR sum) all the multiplied sequences by the infor 
mation bit number using a binary arithmetic method to gen 
erate coding bits. 
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Coding using a code generated according to the present code is larger than the desired length and eliminating exces 
invention can be performed using one basis sequence table sive bits may be considered. An optimal puncturing pattern 
When the number of information bits is variable. Therefore, may be found each time, but, for example, a method of Per 
various information siZes can be supported. Accordingly, the forming puncturing using a rate matching block used in the 
basis sequence table is con?gured according to a maximum 5 3GPP may be Considered 
SiZe ofthe information If the maximum number of informa_ Preferably, a Golay code is considered for the block coding 

design as the base code. A (24, 12) extended Golay code is 
obtained by extending a (23, 12) quadratic residue code hav 

tion bits necessary for actual application is smaller than the 
suggested siZe of the basis sequence table, a basis sequence 
table from Which a basis sequence corresponding to the infor ing an original minimum Hamming distance of 7, and as a 

result, an extended Golay code has a minimum Hamming 
distance of 8. The (24, 12) Golay code is a code having a 

mation bits exceeding the maximum bit number is deleted is 10 
preferably used. largest minimum Hamming distance among codes having a 

length of 24 and a dimension of 12. It should be understood that the exchange of 0 and l in the 
generated code by a coding theory does not have an in?uence In the present invention, the information bits to be encoded 

are represented by the vector m' shoWn in equation 1: on the characteristics of the code. Accordingly, a table 
obtained by exchanging 0 and 1 With each other in the basis 15 , . 

m [moml . . .mll] (Equation 1) 
sequence table represents the same code. _ _ 

An example of the l2><24 generating matrix of the (24, 12) 
extended systematic Golay code is shoWn in Table 1. 

In addition, even in the change of the order of bits coded by 
the coding theory, the same coding characteristics are 
obtained. Accordingly, the exchange of roWs With each other 
in the basis sequence table represents the same code. TABLE 1 20 

The basis sequence suggested in the present patent is 
designed such that the number of information bits varies and 

Index Basis sequence of Generator matrix 

the number of coding bits varies. Accordingly, a code 
obtained by deleting a speci?c column from a speci?c basis 
sequence table is also considered in various embodiments of 25 
the present invention. 

For example, if the basis sequence table is (20, 14), a basis 
sequence table (1 6, 13) obtained by deleting four consecutive 
roWs from the loWer side of the basis sequence table and 
deleting one column from the right side of the basis sequence 30 
table is also an application example of the (20, 14) basis 
sequence table. Therefore, in the present invention, the roWs 
and columns of a basis sequence table have the largest siZes, 
and the roWs and columns having smaller siZes are obtained In Table 1, each column of the generating matrix, that is, 
by sequentially deleting the roWs and columns of the basis 35 each basis sequence, is represented by an index Mi. 
sequence table from the loWer side and the right side. As The l2><24 generating matrix is represented by the vector 
described above, it should be noted that the table obtained by G'12x24 shown In equatlon 21 
changing the locations of the roW and the column or exchang (Equation 2) 
ing 0 and l in the basis sequence table having the reduced siZe 
represents the same code. 

Where I12x12 is a 12x12 matrix representing the systematic 
portion of the l2><24 generating matrix G' 12x24 and P'12x12 is 40 

In the present invention, in the representation of the basis 
sequence table, the information bit is started from a leftmost 

a 12x12 matrix representing the parity portion of the l2><24 
generating matrix G' 1 2x24. 

column as a ?rst index and a rightmost column is used as a last A codeWord generated using the information bits m' and 
the l2><24 generating matrix G' 12x24 is represented by the 

45 vector c' shoWn in equation 3. 
index, and the coding bit is started from an uppermost roW as 
a ?rst index and a loWermost roW is used as a last index. 

(Equation 3) A basis sequence having a speci?c pattern may not be 
preferably used in a speci?c channel estimation method. In 
this case, a table obtained by deleting a speci?c basis 

An alternative representation of the (24, 12) extended sys 
tematic Golay code Will noW be described. Although vectors 
are typically represented in roW vector form in general infor sequence from the table suggested by the present patent 

according to systems may be considered. For example, the 50 
basis sequence of all 0 may be omitted since the coding 
performance after erasing the all 0 sequence is the same and 

mation theory, it is preferable to represent vectors in column 
vector form in communication theory. It should be under 
stood that a vector represented in a column form may be 
transposed to an equivalent vector represented in a roW form it can be implemented as only the number of information bits 

is reduced. Accordingly, the basis sequence table obtained by and that such a change does not affect performance. Accord 
ingly, the roW vector representation of the m' and the l2><24 
extended systematic Golay code shoWn in Table l are trans 
posed into column vector form. 

deleting the speci?c basis sequence from the basis sequence 55 
table suggested by the present patent is already considered at 
the time of the design of the present patent. Therefore, the vector m' of the information bits discussed 

above is transposed, Where the result is de?ned by the vector 
In shoWn in equation 4. 

Where the selected length of a base code is short and the 
number of coding bits is increased in order to achieve more 
robust error correction capability in transmission bits, it is 60 
preferable to generate a neW code corresponding to the 

(Equation 4) 

ml 

mll i min/Tl 
increased number of coding bits. HoWever, the actual design 
of the neW code is restricted. Accordingly, as a simple gen 
eration method, a method of repeating the base code by a 
desired length may be considered. If the desired length is not 65 
equal to the integral multiple of the length of the base code, a 
method of repeating the base code such that the length of the 
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The generating matrix G'12x24 is also transposed, Where the 
result is de?ned by the vector G24x12 shown in equation 5: 

112x12 ] (Equation 5) 

Where l12x12 is a 12x12 matrix representing the systematic 

10 
noted that various parity matrix con?gurations are used in the 
present invention With respect to the embodiments of the 
invention described beloW. 

With reference to Table 2, since the systematic portion of 
the generating matrix G24x12 comprises the ?rst 12 roWs of 
the generating matrix G24x12 and the parity portion of the 
generating matrix G24x12 comprises the subsequent 12 roWs 
of the generating matrix G24X12, the systematic and parity 
portions can be generated at the time When the coding is 

portion of the 24><12 generating matrix G24x12 and P12x 10 performed as shoWn in FIG. 1. 
12 is a 12x12 matrix representing the parity portion of the FIG. 1 is a block diagram shoWing a con?guration of an 
24><12 generating matrix G24X12. encoder for encoding information bits based on the (24, 12) 

An example of the generating matrix G24x12 is shoWn in extended systematic Golay code. 
Table 2. FIG. 1 includes the systematic portion encoder 102, the 

The exemplary generating matrix G24x12 shoWn in Table 2 15 parity portion encoder 104, and the concatenation block 106. 
is divided into tWo portions. The ?rst portion represented by As shoWn in FIG. 1, the coding of the information bits rep 
l12x12 is the systematic portion and comprises the ?rst 12 resented by the vector m can be divided into tWo parts. For 
roWs, as indicated by indexes 0 to 1 1, of the generating matrix example, the systematic portion encoder 102 can receive and 
in Table 2. The second portion represented by P12x12 is the transmit the information bits Without changing the informa 
parity portion and comprises the subsequent 12 roWs, as indi- 20 tion bits, and the parity portion encoder 104 can receive and 
cated by indexes 12 to 23, of the generating matrix G24x12 in encode the information bits into parity bits and can transmit 
Table 2. the parity bits. 

TABLE 2 

i M130 M131 Mi,2 M133 M134 M135 Mi,6 M137 Mi,8 M139 M1310 M1311 

I12x12 0 1 0 0 0 0 0 0 0 0 0 0 0 
1 0 1 0 0 0 0 0 0 0 0 0 0 
2 0 0 1 0 0 0 0 0 0 0 0 0 
3 0 0 0 1 0 0 0 0 0 0 0 0 
4 0 0 0 0 1 0 0 0 0 0 0 0 
5 0 0 0 0 0 1 0 0 0 0 0 0 
6 0 0 0 0 0 0 1 0 0 0 0 0 
7 0 0 0 0 0 0 0 1 0 0 0 0 
8 0 0 0 0 0 0 0 0 1 0 0 0 
9 0 0 0 0 0 0 0 0 0 1 0 0 

10 0 0 0 0 0 0 0 0 0 0 1 0 
11 0 0 0 0 0 0 0 0 0 0 0 1 

P12x12 12 0 1 1 1 1 1 1 1 1 1 1 1 
13 1 1 1 0 1 1 1 0 0 0 1 0 
14 1 1 0 1 1 1 0 0 0 1 0 1 
15 1 0 1 1 1 0 0 0 1 0 1 1 
16 1 1 1 1 0 0 0 1 0 1 1 0 
17 1 1 1 0 0 0 1 0 1 1 0 1 
18 1 1 0 0 0 1 0 1 1 0 1 1 
19 1 0 0 0 1 0 1 1 0 1 1 1 

1 0 0 1 0 1 1 0 1 1 1 0 
1 0 1 0 1 1 0 1 1 1 0 0 
1 1 0 1 1 0 1 1 1 0 0 0 
1 0 1 1 0 1 1 1 0 0 0 1 

A codeWord generated using the information bits, that is, 
vector m, and the generating matrix G24x12 is represented by 
the vector c shoWn in equation 6. 

(Equation 6) 

C23 

It should be understood that although the parity matrix 
P12x12 has been transposed and thus the location of the parity 
matrix P12x12 Within the generating matrix shoWn in Table 1 
has changed, the same performance With respect to the mini 
mum distance characteristics of the (24, 12) extended system 
atic Golay code is achieved. Accordingly, in the present 
invention, various parity matrixes may be con?gured in addi 
tion to the parity matrix P12x12 of Table 2. It should be also 

50 

55 

60 

65 

As further shoWn in FIG. 1, after the systematic and parity 
portions are encoded, the tWo encoded portions are provided 
to concatenation block 106 and are concatenated to generate 
a single codeWord represented by the vector c. Alternatively, 
since the systematic portion of the codeWord is situated at the 
beginning of the codeWord, the con?guration of the encoder 
shoWn in FIG. 1 can be simpli?ed, as shoWn in FIG. 2. 

FIG. 2 is a block diagram shoWing a con?guration of an 
encoder for encoding information bits based on the (24, 12) 
extended systematic Golay code. FIG. 2 includes parity por 
tion encoder 204 and concatenation block 206. 
As shoWn in FIG. 2, the information bits represented by the 

vector m are provided directly to the concatenation block 206 
and to the parity portion encoder 204. The information bits 
and the parity bits are received by the concatenation block 
206 and concatenated to generate a single codeWord repre 
sented by the vector c. 

Since the concatenation block 106 in FIG. 1 and the con 
catenation block 206 in FIG. 2 are each con?gured to arrange 
























